Background {#Sec1}
==========

This study sought to add insight into the prevalence of postnatal depressive symptoms and emotional wellbeing in rural Vietnam, and investigates the influence of social factors, including confinement practices and son preference. A burgeoning body of evidence from low-and middle-income (LAMI) countries consistently reveals a similar or higher prevalence of common perinatal mental disorders (CPMDs) compared to high-income-countries (HIC) \[[@CR1], [@CR2]\]. In LAMI countries, it is estimated 15.6 % of pregnant women, and 19.8 % of postnatal women experience CPMDs compared with around 10 % and 10-16 % respectively in HIC \[[@CR1], [@CR3]\]. Two studies from the North and South of Vietnam report that around one third of women experience a CPMD \[[@CR4], [@CR5]\]. The impact of CPMDs is largely unrecognized in international efforts to improve maternal and child health. CPMDs influence a mother's receptivity and emotional responsiveness to her infant, which is linked to lower birth weights, more diarrhoeal disease, under nutrition and incomplete immunization in LAMI countries \[[@CR6], [@CR7]\].

Women in LAMI countries who experience gender-based violence, have little reproductive autonomy, or an unintended or unwanted pregnancy are at higher risk of CPMDs \[[@CR6]\]. Bearing a female infant is associated with CPMDs in some LAMI countries, and in China the mothers of daughters are twice as likely to suffer postnatal depression \[[@CR6], [@CR8]\]. Son preference is prominent in Vietnam and stems from a convergence of Confucian ideals of family structure and ancestor veneration \[[@CR9]\]. The national 'two child policy' penalises families with more than two children \[[@CR10]\]. Qualitative studies from Vietnam suggest son preference influences the risk of postnatal depression, however no quantitative research has investigated this link \[[@CR11], [@CR12]\].

Vietnamese mothers commonly observe a postpartum confinement period where they are cared for by female relatives. Confinement is believed to restore the woman's strength after birth, and includes practices such as enforced rest, lying over heat, not bathing or washing hair, and avoiding particular foods \[[@CR4], [@CR13]\]. It was previously theorised that postpartum confinement was protective against postnatal depression, because it offered women a time of recuperation and social support, and honoured the role of the mother \[[@CR13], [@CR14]\]. Evidence from Chinese cultures and one study from Vietnam are inconclusive regarding confinement practices being either risk or protective factors for CPMDs \[[@CR4], [@CR15]\]. This study had two objectives: 1.) To estimate the prevalence of postnatal depressive symptoms amongst women in Central Vietnam and 2.) To explore the influence of social, cultural and infant factors on the postnatal emotional wellbeing of women in a culturally distinct province of Vietnam.

Methods {#Sec2}
=======

Study setting {#Sec3}
-------------

This study was conducted in Thua Thien Hue Province, Central Vietnam, which has nine districts including the Provincial capital of Hue City. In 2012 the population of Thua Thien Hue was approximately 1.1 million and the per capita income was \$1300USD per year \[[@CR16], [@CR17]\]. Hue City is a centre for education, health and social services, tourism and light industry. In the rural districts of the province, the main industries are rice farming and aquaculture. In Vietnam, over 90 % of women have a skilled attendant at birth \[[@CR5]\]. There is no routine screening for CPMDs in health services.

Study design {#Sec4}
------------

A cross-sectional survey was conducted using a two-stage sampling procedure: 1.) Four districts (two rural and two urban) within Thua Thien Hue Province were randomly selected for inclusion in the study. These were Phong Dien and Phu Vang (rural) and the North and South of Hue City (urban) 2.) Within the included districts, six urban and six rural communes were randomly selected. Each selected commune has one government Commune Health Centre (CHC) that was used as a recruitment point. The survey was conducted between June and October 2010. The survey questionnaire was translated into Vietnamese, back translated to English and subject to consensus panel review by eight bilingual experts according to the method of Brislin \[[@CR18]\]. The consensus panel ensured the content of each item was relevant, unambiguous, and framed in a culturally sensitive manner. The questionnaire was then piloted with 30 postpartum women to finalise translation and refine interview procedures.

Participant selection and recruitment {#Sec5}
-------------------------------------

All postpartum women registered with the selected CHCs who were between one to six months postpartum were eligible to participate. Women less than 18 years old, who delivered babies with congenital abnormalities, or experienced a still birth were excluded in accordance with study ethics approval. Trained data collectors conducted interviews at CHCs, either by appointment or on monthly maternal health days. Some women were interviewed in their homes at their request due to childcare commitments.

Sample size calculation {#Sec6}
-----------------------

A sample size was calculated based on the measurement of clinically significant difference between groups from prior studies using the EPDS in Vietnamese populations from Ho Chi Minh City and Sydney \[[@CR4], [@CR19]\]. This required 210 participants per group (rural/urban). Twenty more participants were added to each group in order to accommodate for participant refusal (460 in total).

When calculating sample size, the risk of bias when choosing a sample based on geographical clusters (communes) was considered. Two previous prevalence studies of depression amongst mothers and adults in Vietnam that also used randomly selected communes as a sampling strategy. These studies concluded there were no significant differences in the characteristics of participants between communes \[[@CR5], [@CR20]\]. A study of depression amongst 1,976 adults from randomly selected communes in Hue city similarly found no substantial clustering effect (design effect of one, Intra-Class Correlation close to zero 0.0057) \[[@CR20]\]. Based on this evidence, demographic homogeneity between communes was assumed when calculating the sample size for this survey.

### Outcome measures: depressive symptoms and wellbeing {#Sec7}

The 10-item Vietnamese version of the Edinburgh Postnatal Depression Scale (EPDS) described by Tran et al. \[[@CR21]\] was used to measure depressive symptoms. Existing literature is inconclusive regarding an appropriate cut-off for Vietnamese versions of the EPDS \[[@CR4], [@CR19], [@CR21]\]. However, a large systematic review suggests EPDS cut-offs of 12/13 for probable depression are robust for screening in most languages \[[@CR22]\].

The five item WHO-5 Wellbeing Index was used to measure positive wellbeing, vitality and general interest in things. WHO5 scores below 13 indicate low wellbeing \[[@CR23]\].

Exposure variables measured {#Sec8}
---------------------------

### Demographics and Socioeconomic Status (SES) {#Sec9}

Socio-demographic variables included age, marital status, ethnicity, education level, professional occupation of the mother and her husband, and access to paid maternity leave. Poverty (yes/no) was classified according to the Government Statistics Office (GSO) criterion of a monthly expenditure of 280,000VND (approximately 20USD) or less \[[@CR17]\]. Food insecurity was assessed with one question asking how many months during the past year participants could not afford to buy the food their family needed.

### Maternal and child health {#Sec10}

A short checklist of obstetric history included items about mode of delivery, gravidity, parity, infant gender, and birth order. Preference for infant gender (whether the gender of the infant matched the preference the mother had during pregnancy) (preferred, no preference, not preferred), and perceived family reactions to the infant (own mother, husband, mother-in-law) were also assessed (negative/positive). Place of delivery was recorded, as well as previous use of psychiatric services. Episodes of infant diarrhoea and acute respiratory infections (ARIs) in the past two weeks were documented \[[@CR24]\]. Weight and length of infants was measured using WHO issued measuring boards and balance scales sensitive to 100g. Questions about exclusive breastfeeding, breastfeeding problems and frequency of child crying were included. A 14-item maternal competence scale measured women's sense of confidence in their maternal role \[[@CR25]\].

### Confinement period {#Sec11}

A checklist of nine traditional confinement and dietary practices was included, as well as a short answer section for women to name other practices they had undergone. Women were asked if there was agreement or conflict between themselves and carers over postpartum confinement practices. Satisfaction with postpartum body image was measured with a likert scale (unsatisfied, no opinion, satisfied).

### Social support and social capital {#Sec12}

The quality of relationships with the participant's mother, husband, and parents in law was assessed, and a Vietnamese version of the twelve-item Multidimensional Scale of Perceived Social Support (MSPSS) was included \[[@CR19], [@CR26]\]. Social Capital was measured using the Short-form Adapted Social Capital Questionnaire (SASCAT) from De Silva et al. \[[@CR27]\] which includes social group membership, civic engagement, and five items regarding individual 'cognitive' social capital. Women were asked if they had been hit, slapped, kicked, pushed or otherwise physically hurt by their husband in the past twelve months. Two items enquired if women had felt frightened of their intimate partner, or another family member in the past twelve months as proxy measures of emotional abuse.

### Ethics approval {#Sec13}

Ethics approval was obtained from Queensland University of Technology in Australia, and Hue University of Medicine and Pharmacy in Vietnam. Written informed consent was obtained from all participants.

### Data management and analysis {#Sec14}

Statistical analysis was performed using PAWS Statistics version 18.0 and WHO Anthro (version 3.2.2) for anthropometric data \[[@CR28], [@CR29]\]. The first aim of this study was to estimate the prevalence of depressive symptoms amongst women in Central Vietnam. Univariate analysis using the EPDS cut-offs suggested by Gibson et al. \[[@CR22]\] were used to report prevalence of depressive symptoms. A WHO5 cut-off of 13 was used to report prevalence of wellbeing.

The second aim of this study was to explore what social, cultural and infant influence depressive symptoms and wellbeing amongst women in Central Vietnam. Two multivariable general linear models (GLM) were built, using EPDS score and WHO5 score as continuous outcome variables. Multivariable models were built using Bursac et al's "Purposeful Selection of Covariates" method \[[@CR30]\]. This method has been identified as the most systematic way of determining variable inclusion in linear models where the analyst is interested in identifying risk factors. Hence it is appropriate where the purpose of modeling is exploratory, and uses data from an observational study \[[@CR31]\]. This method required the following series of steps: 1.) Bivariate analysis of all independent variables with the dependent variable (EPDS score/WHO5 score) was undertaken. All covariates at the alpha level of \<0.25 or less were included in an initial multivariable model. The socio-demographic characteristics of age (years), education (years), location (urban/rural), socioeconomic status (classed by the government as poor), and parity (1, 2, ≥ 3 children) were also included for the purposes of adjustment. The rationale for this modest level of significance is based on recommendations for linear regression by Bendel and Afifi \[[@CR32]\]. 2.) All covariates that were not significant at *p* \<0.25 and not a confounder were then removed from the model. Confounders were classified as any variable that changes the coefficient of another variable in the model by 15-20 % \[[@CR33]\]. A change in a parameter estimate above this level indicates that the excluded variable provides a needed adjustment for one or more of the other variables in the model. 3.) A reduced model was then fit with all remaining variables, and variables that were either not significant at the 0.1 alpha level or met the criteria for confounders were again removed. 4.) One at a time, all covariates excluded from the initial model fits (steps 2 and 3) are re-tested to confirm they are neither statistically significant (*p* ≤ 0.05) or a confounder. At the end of this process, significant covariates and confounders are added back into the model, and assumptions and goodness of fit criteria are checked \[[@CR33]\]. In Model One, the retained confounders were days of confinement, body image, and carer attitudes to confinement. In Model Two no confounders were retained.

Results {#Sec15}
=======

A total of 777 mothers from selected communes were identified as eligible and contacted about the study, of which 465 responded and were recruited and included in the study. This indicated a refusal rate of 40.15 %, and a sufficient sample size (\>210 per group) was met. After data collection 34 questionnaires were excluded before analysis (due to questionnaires being \>10 % incomplete), resulting in a total of 431 participants. The final sample included 216 urban women and 215 rural women.

The EPDS cut-offs for PND suggested by Gibson et al., \[[@CR22]\] yielded prevalence estimates of 37.1 % for possible depression (*n* = 431, 95 % CI 32.5--41.9) and 18.1 % (*n* = 431, 95 % CI 14.6 -- 22.1) for probable depression. Sixty-three women (14.7 %) (*n* = 429, 95 % CI 11.5--18.4) had WHO5 scores indicating low wellbeing. There was satisfactory convergent validity between the EPDS and WHO5 scores (R~s~ -0.514). The socio-demographic and reproductive health characteristics of participants are outlined in Table [1](#Tab1){ref-type="table"}. Women had a mean age of 29.45 years (SD 6.03). There was a significant negative correlation between years of education and EPDS score. The mean number of pregnancies per woman was 2.08 (SD 1.34), with multiple pregnancies being more common in rural areas. Six women, (1.5 %) reported they had previously had an infant die at birth or in the first week of life. In terms of economic disadvantage, 9.2 % (*n* = 39) of women were in a family classified by the government as poor. A similar proportion of women in both urban and rural areas were classified as poor, with 8.4 % (*n* = 18) and 9.9 % (*n* = 21) respectively.Table 1Sociodemographic and reproductive health characteristicsVariableN (%)Mean EPDS scoreSDTest statistic^a^DF (One-Way ANOVA)Mean WHO5 ScoreSDTest Statistic^a^DF (One-Way ANOVA)Location Urban216 (50.1)7.725.28-0.68916.785.09-0.221 Rural215 (49.9)8.075.0416.844.59Marital Status Married419 (97.2)7.725.01-4.12\*\*16.854.872.64\* Not Married12 (2.8)13.836.7514.642.77Husband Employed Yes408 (94.7)7.664.939.686\*\*216.884.861.482 No10 (2.3)9.505.8415.705.43 Not Applicable13 (3.0)13.777.1514.673.14Family Classed as Poor Yes39 (9.2)11.005.364.004\*\*14.285.92-3.43\* No387 (90.8)7.585.0617.044.65Paid Maternity Leave Yes91 (21.1)6.974.43-1.93\*18.395.293.58\*\* No340 (78.9)8.145.3116.374.63Food Insecurity (months per year) Never237 (55.2)6.495.488.62\*\*517.554.693.23\*5 Every month39 (9.0)10.465.0416.384.88 Every 1-3 months50 (11.7)9.765.8715.205.38 Every 3-6 months49 (11.4)9.385.1515.454.85 Every 6-9 months34 (7.9)8.794.8616.414.44 Once a year20 (4.6)8.96.1216.104.39Mother's Occupation None72 (17.1)8.555.242.629\*416.144.557.97\*\*4 Unstable manual163 (37.9)8.565.4515.914.95 Stable manual109 (25.9)7.54.9516.553.91 Professional, no qualifications9 (2.1)8.006.3416.784.09 Professional with qualifications67 (15.9)6.374.2119.584.90Husband's Occupation None15 (3.5)11.87.635.975\*\*413.934.587.35\*\*4 Unstable manual192 (45.3)8.585.2815.794.75 Stable manual132 (31.1)7.024.4117.394.26 Professional, no qualifications14 (3.3)8.575.1715.715.97 Professional with qualifications71 (16.7)7.834.5119.214.74Parity 1208 (48.2)7.415.071.746217.294.742.782 2120 (27.8)8.324.8116.644.52 ≥ 3103 (23.9)8.355.6715.945.30Birth mode Vaginal287 (70)7.614.97-0.2616.654.44-1.79 Caesarean section123 (30)7.785.1617.575.35Infant diarrhoea Yes45 (10.5)10.765.733.96\*\*15.624.39-1.67 No383 (89.4)7.584.9916.894.87Infant ARI Yes46 (10.7)9.046.861.5515.915.07-1.24 No381 (89.2)7.794.9216.854.79Breastfeeding problems Yes123 (29.6)9.775.504.58\*\*15.635.14-2.83\* No292 (71.3)7.294.8317.094.61^**a**^T-test or One-Way ANOVA\*p = 0.05-0.001**\*\***p \<0.001

Confinement practices {#Sec16}
---------------------

Notably, all women followed at least one traditional confinement practice. The mean number of days spent in confinement was 57.56 (SD 34.518, range 0--180). The prevalence of different confinement practices and associations with EPDS scores are shown in Table [2](#Tab2){ref-type="table"}. There was a correlation between number of days in confinement and EPDS score (R~s~ 0.19, *p* \<0.001). The woman's own attitude towards the importance of confinement was not significant (t 1.75, mean difference −0.89 95 % CI−1.88 -- 0.08 p = 0.08). However, the attitude of their main caregiver regarding the importance of confinement (not important, important) was significantly related with EPDS score (t -- 2.25, mean difference −1.15 95 % CI −2.15 -- 10.15 p = 0.03).Table 2Traditional confinement practices reported by women in urban and rural areasConfinement PracticeUrbanRuralTotalMean EPDS ScoreSDTest Statistic*P* value*N%N%N%*PracticedNot practicedLying over heat15069.418385.133377.38.15.071.53N.S7.25.41Cotton in ears19188.419590.738689.67.95.240.95N.S7.24.38Not watching TV7333.811754.419044.18.55.352.310.027.44.97No bathing (1-3 months)12055.614667.926661.78.25.352.030.047.34.78Using traditional medicine1346213663.327062.67.35.29-2.920.048.84.80Stomach binding2310.62210.24510.48.46.100.76N.S7.85.04Not washing Hair10347.713763.724055.78.45.462.350.027.24.69Not reading7434.311151.618542.98.45.452.040.047.54.89Eating special foods14667.612960.627564.17.35.17-3.45\<0.0019.14.94Avoiding proscribed foods16878.517380.534179.57.85.26-0.75N.S8.34.77

Son preference {#Sec17}
--------------

One-way ANOVAs explored parity, maternal preference of infant gender during pregnancy, and gender of the last infant, and none were significantly associated with depressive symptoms. The number of male or female children a woman had was not significantly related to EPDS score (F (3, 430) = 1.40; 5, p 0.24 and F (3, 430) = 1.87, p = 0.149 respectively). There was no significant difference in EPDS score between different child gender combinations (all boys, all girls, boys and girls) in multiparous women (*n* = 223) (F (2, 223) = 2.302, p = 0.78). The number of female children a woman had was significantly associated with lower WHO5 wellbeing scores (F, (3, 430) = 2.92, p = 0.03).

Intimate partner, family and social relationships {#Sec18}
-------------------------------------------------

In bivariate analysis, the four items regarding cognitive social capital (which indicates feeling part of the community and being able to trust community members) were all associated with EPDS score with a cut-off of 12/13 (*p* \<0.05). However, indicators of structural social capital (participation in groups and civil action) were not significantly associated with depressive symptoms. The majority (88.3 %, *n* = 380) of participants said their relationship with their mother was very close, 89.6 % (*n* = 381) said their relationship with their husband was very close and 56.4 % (*n* = 239) described a very close relationship with their mother-in-law. Depressive symptoms and scores on the MSPSS were negatively correlated (R~s~ -0.237, *p* \<0.001), as were poor relationships with husbands (t −3.74, mean difference −9.33 95 % CI −14.23 - -4.43 *p* \< 0.001), and mothers-in-law (t −2.31, mean difference −2.43 95 % CI −4.5 - -0.36 p = 0.02). At the bivariate level, it appeared that as women's levels of social support increased, their EPDS scores decreased. Negative reaction of relatives to the infant, are reported in Table [3](#Tab3){ref-type="table"}. If a woman had negative reactions to the infant from her husband (*p* = 0.05), the woman's own mother (p = 0.02) and her mother in law (*p* = 0.01) were all associated with higher EPDS score in bivariate analysis, as were intimate partner violence, and being frightened of your husband or family (*p* \< 0.001). Other findings regarding family relationships and support are shown in Table [1](#Tab1){ref-type="table"} and Table [3](#Tab3){ref-type="table"}*.*Table 3Infant gender, reactions of family members to infant and family relationshipsVariableN (%)Mean EPDS score (with 95 % CI for ANOVA)Mean Difference (95 % CI) For t-testsTest statistic^a^Gender of last infant Male233 (54)7.64−0.54 (−1.52 -- 0.44)1.089 Female198 (46)8.19Maternal Preference for Infant Gender^c^ Gender preferred256 (59.7)7.63 (6.9 -- 8.2)5.292.144^b^ Gender not preferred71 (16.6)9.04 (7.7 -- 10.3)5.59 No preference101 (23.6)7.73 (6.9 -- 8.3)4.46Frightened of Husband Yes41 (9.7)11.15 (9.4 -- 12.8)24.65\*\*^b^ Sometimes109 (25.5)9.36 (8.5 -- 10.1) No271 (64.3)6.58 (6.0 -- 7.1)Frightened of Family Yes45 (10.4)10.73 (8.9 -- 12.5)19.07\*\*^b^ Sometimes82 (19.1)9.82 (8.9 -- 10.7) No302 (70.3)6.95 (6.4 -- 7.5)Intimate Partner Violence Yes27 (5.4)13.335.91 (4.02 -- 7.80)6.15\*\* No396 (93.6)7.41Own Mother's Reaction to the Infant Negative2310.262.56 (0.04 -- 4.7)2.32\* Positive3947.70Mother in Law's Reaction to the Infant Negative3110.032.46 (0.62 -- 4.29)2.62\*\* Positive3827.57Husband's Reaction to the Infant Negative239.782.12 (0.018 -- 4.24)1.98\* Positive4007.65^**a**^T-test or One-Way ANOVA\*p = 0.05-0.001**\*\***p \<0.001^b^One-Way ANOVA, degrees of freedom = 2^c^This explores whether the infant gender the mother preferred in pregnancy was the same as infant gender at birth

Infant health {#Sec19}
-------------

The associations between EPDS scores and infant health are shown in Table [1](#Tab1){ref-type="table"}. The amount a child cried, breastfeeding difficulties, and diarrhoea in the past two weeks were all significantly associated with depressive symptoms. In terms of the anthropometric data, EPDS score was associated with stunting (low length for age) (mean EPDS score 9.3 stunting, 7.6 no stunting) (t -- 2.23, p = 0.03). Other measures of malnutrition (weight for length and length for age) were not significant. Women who had less maternal competence (based on the Maternal Competence Scale (MCS)\] were more likely to have a high EPDS score (Pearson's R −0.105, p = 0.03).

Health care utilization {#Sec20}
-----------------------

Many women gave birth in a tertiary hospital (45.5 %, *n* = 196). This was more common for urban (60.2 %, *n* = 130) compared to rural women (30.7 %, *n* = 66). Rural women were more likely than urban women to give birth in a district hospital (34 %, *n* = 73 vs. 13.4 %, *n* = 29) or a CHC (24.2 %, *n* = 52 vs. 6.5 %, *n* = 14). Only 1.2 % of women (*n* = 5) reported that they had ever been treated for a psychiatric illness.

Multivariable models {#Sec21}
--------------------

### Model One: EPDS score {#Sec22}

The first model as a whole accounted for 30.2 % of the variance in EPDS score. After adjustment for socio-cultural variables (age, location, education, and parity) the statistically significant variables remaining in the model are described in Table [4](#Tab4){ref-type="table"}. These variables were: being classed as poor, food insecurity, experiencing violence in the past 12 months, being frightened of family members, being frightened of your husband, husband's work status, breastfeeding difficulties, diarrhoea, and cognitive social capital. The number of days in confinement, body image and carer attitudes to confinement practices remained in the model as confounders. Infant gender was not retained in the final fitting of this model.Table 4Multivariable model of EPDS ScoreParameterMarginal Mean (95 % CI)NBSig.Intercept6.688.001Socio-Demographic CharacteristicsLocation Urban13.80 (12.06 - 15.56)193.357.449 Rural13.45 (11.66 - 15.24)1940^a^Classed as Poor Yes14.47 (12.30 -- 16.63)331.679.039 No12.79 (11.24 -- 14.34)3540^a^Husband employed No14.84 (12.25 -- 17.44)152.429.036 Yes12.41 (11.12 -- 13.71)3720^a^Food Insecurity Every month14.81 (12.66 -- 16.97)352.270.007 Every 1--6 months14.19 (12.39 -- 16.00)931.655.005 Every 6--12 months12.96 (10.94 -- 14.99)46.425.567 Never12.54 (10.70 -- 14.38)2130^a^Education (years).019.768Age (years).070.147Parity 113.56 (11.75 -- 15.37)179.036.964 213.79 (11.99 -- 15.06)113.272.694 ≥313.53 (11.50 -- 15.55)950^a^Confinement PracticesCarer's opinion of confinement Important13.19 (11.36 -- 15.02)144-.878.065 Not important14.07 (12.36 -- 15.77)2430^a^Days in Confinement-.011.128 Social SupportFrightened of Family Yes14.09 (11.94 -- 16.23)381.522.059 Sometimes14.24 (12.34 -- 16.35)791.677.009 No12.53 (10.84 -- 14.29)2700^a^Violence in past 12 months Yes15.17 (12.96 -- 17.38)243.090.001 No12.08 (10.44 -- 13.73)3630^a^Frightened of Husband Yes14.84 (12.74 -- 16.93)372.418.003 Sometimes13.63 (11.79 -- 15.47)1051.217.035 No13.06 (10.62 -- 14.22)2450^a^Body image Unsatisfied13.40 (11.36 -- 15.24)130.348.492 No opinion14.43 (11.79 -- 15.47)861.372.021 Satisfied13.06 (12.55 -- 16.31)1710^a^Cognitive Social Capital−1.058.000Infant HealthInfant diarrhoea in past 2 weeks Yes14.43 (12.40 -- 16.47)411.615.032 No12.82 (11.16 -- 14.48)3460^a^Breastfeeding Problems Yes14.26 (12.50 -- 16.02)1121.267.012 No12.99 (11.20 -- 14.80)2750^aa^This parameter is set to zero because it is redundant

Marginal means indicate differences in EPDS scores within covariates. Notably, there were substantial differences in EPDS scores between never being food insecure, and being food insecure every month; between experiencing violence or not in the past 12 months; and between mothers whose infant had diarrhoea in the past two weeks or not. Women with breastfeeding problems had more depressive symptoms than women who did not. There was a negative relationship between cognitive social capital and EPDS score; each point of cognitive social capital score decreased EPDS score by 1.06 points. The overall model was significant (*p* \<0.001) and had a partial eta^2^ of 0.341, indicating the effect size of the overall model was quite large.

### Model two: WHO5 Wellbeing score {#Sec23}

The second model as a whole accounted for 22.1 % of the variance in WHO5 score. There was high inter-item correlation for the answers regarding different relative's reactions to infant gender (r = 0.88 between husband and own mother's reactions). Only "reactions by mother-in-law" was left in the model as it resulted in the best fit.

After adjustment for socio-demographic variables (infant gender, location, education, poverty, and parity) the following statistically significant variables were identified: experiencing violence in the past 12 months, being frightened of family members, maternal competence, family (mother-in-law) reacting badly to the baby, and food insecurity (See Table [4](#Tab4){ref-type="table"}). Of the socio-demographic variables adjusted for, being classed by the government as poor remained statistically significant, as did urban location and years of education. Infant gender and parity were not significant.

There were strong negative associations between wellbeing and intimate partner violence in the past 12 months, being frightened of family members in the past 12 months and extended family (mother in law) reacting badly to the infant. Urban and/or impoverished women had lower levels of wellbeing than rural and more affluent women. Education and maternal competence scores were also significant. Participants who were food insecure every 1--6 months had lower wellbeing scores than women who were never food insecure (Table [5](#Tab5){ref-type="table"}).Table 5Multivariable Model of WHO5 Wellbeing IndexParameterMarginal Mean (95 % CI)NBSig.Intercept11.633.000Socio-Demographic CharacteristicsLocation Urban12.34 (10.96-13.72)200−1.111.015 Rural13.45 (12.11-14.79)2000^a^Classed as Poor Yes11.88 (10.09 -- 13.66)36−2.032.009 No13.91 (12.76-15.05)3640^a^Infant Gender Male12.89 (11.53-14.25)218-.011.980 Female12.90 (11.55-14.25)1820^a^Violence in past 12 months Yes11.16 (9.23-13.07)25−3.481.000 No14.64 (13.54-15.73)3750^a^Frightened of Family Yes12.15 (10.44-13.86)39−1.980.008 Sometimes12.41 (10.9 -- 12.91)80−1.717.002 No14.13 (12.79 -- 15.47)2810^a^MIL reaction to infant Negative11.64 (9.83-13.48)29−2.483.004 Positive14.14 (12.96-15.31)3710^a^Parity 113.13 (11.75-14.5)193.544.371 212.98 (11.56-14.40)112.400.524 \> = 312.58 (11.04-14.12)950^a^Education (years)400.188.002MCS Score400.135.000Food Insecurity Every month13.82 (12.03-15.61)341.018.222 Every 1--6 months11.70 (10.21-13.19)92−1.099.055 Every 6--12 months13.27 (11.64-14.89)490.469.511 Never12.70 (11.33-14.26)2250^aa^This parameter is set to zero because it is redundant

Discussion {#Sec24}
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To our knowledge, this is the first study of postnatal mental health in urban and rural central Vietnam. The estimated prevalence of 18.1 % for probable depressive symptoms is lower than observed in Ho Chi Minh City (33 %) and Northern Vietnam (29.9 %) \[[@CR4], [@CR5]\]. This difference could be due to the use of a conservative EPDS cut-off or differences in participant disclosure. However, the prevalence in Thua Thien Hue is similar to the summative estimate from a systematic review of perinatal mental disorders in LAMI countries (19.8 %, 95 % CI 19.5-20) \[[@CR1]\]. This provides further evidence that postnatal depressive symptoms are prevalent throughout Vietnam, including the central provinces. This study also aimed to explore the social, cultural and infant factors associated with depressive symptoms amongst women in Central Vietnam. Depressive symptoms were associated with poverty, food insecurity, violence, infant ill health, and discordant intimate and family relationships. Interestingly, urban women were slightly more likely to have a high EPDS score than rural women. However, in multivariate analysis, poverty and food insecurity were more strongly associated with depressive symptoms and low wellbeing than geographic location. Two cultural factors previously suggested to be influential in the Vietnamese context (traditional confinement practices and son preference) were not linked to depressive symptoms, but poor family relationships and negative reactions to the infant lowered maternal wellbeing.

The reported prevalence of intimate partner violence (IPV) in the past year (6.4 %) was higher than previously observed in Vietnam \[[@CR5]\]. In Northern Vietnam, 2 % and 3.1 % of new mothers experienced IPV in rural and urban areas respectively, compared to 5.7 % and 7.1 % in the past year in rural and regional Thua Thien Hue \[[@CR5]\]. Thirty five percent of women reported being frightened of their husband, and this was significantly correlated with EPDS scores. Experiencing gender-based violence and having an antagonistic partner increases the risk of CPMDs in other LAMI settings \[[@CR1]\]. Around one third (29.6 %) of women had always or sometimes been frightened of their family in the past year, which was much higher than the 6 % found in Northern Vietnam \[[@CR5], [@CR34]\].

Despite giving birth to girls being a risk factor in some LAMI countries \[[@CR1]\], this study did not find a strong association between infant gender and EPDS score. This included where mothers had multiple children and no sons, and where the infant gender wasn't preferred. Modest associations between low wellbeing and number of girl children, family reactions to the infant, and perceived maternal competence were observed. The lack of an association between infant gender and depressive symptoms was unexpected considering that societal preference for sons is well documented in Vietnam \[[@CR11], [@CR12]\]. Not having a son in the first two live births may cause economic pressure not only through the increased expense of a third child but also by affecting family status and occupational prestige \[[@CR10]\]. The findings of this study may have been limited by the fact that around half of the participants were primiparous, which meant they had at least one more opportunity to have a son. The smaller sample size of multiparous women prohibited further subgroup analysis. However, despite no associations being found between PND, infant gender or parity, the mother's perception of the reaction of relatives to the infant were significantly associated with both EPDS and WHO5 scores. Associations between the reactions of other relatives to the infant and maternal depression have also been noted in China. Particularly, Xie et al., \[[@CR35]\] suggested that the link between PND and infant gender found in their study was not due to the infant gender per se, but rather the social context and reactions of relatives to the baby. Also in India it was noted some relatives would treat a girl baby differently, whether overtly or subtly \[[@CR36], [@CR37]\].

Intense levels of postpartum support from relatives have been described as a 'double edged sword' \[[@CR38]\]. Whilst the majority of women in Hue said they had a good relationship with their mother (88.3 %) and mother-in-law (56.4 %), women with more distant interpersonal feelings may still have had this relative as their postnatal caregiver. Being in close proximity to a disapproving or emotionally cold relative during confinement would negatively affect emotional wellbeing. Having belligerent in-laws and poor family relationships are identified risk factors for CPMD in other LAMI countries \[[@CR1]\]. In this study, being frightened of family members was significantly associated with more depressive symptoms and poorer wellbeing in multivariable analysis. This points to women living in a situation of exposure to emotional abuse and social adversity. Also, if a relative (in particular, mother-in-law) had negative reactions to the infant, this significantly decreased wellbeing.

Thua Thien Hue is regarded as one of the more traditional provinces in Vietnam, and was the ancient capital \[[@CR39]\]. This may in part explain the greater popularity of certain confinement practices compared to a similar study in Ho Chi Minh City \[[@CR4]\]. Studies regarding confinement and CPMDs have yielded mixed results and to date, no particular confinement practice is consistently associated with depressive symptoms \[[@CR15]\]. In central Vietnam, no confinement practice remained significant in multivariable analysis, nor did number of days in confinement. It appears that rather than having an independent protective effect, it is the quality of support provided by female relatives during confinement that influences emotional wellbeing.

Depressive symptoms were more common among women reporting breastfeeding problems and infant diarrhoea. The symptoms of CPMDs, such as fatigue, reduce a woman's ability to emotionally respond to infants and children, maintain a clean environment, and compete for limited health resources when their child is ill \[[@CR2]\]. In LMIC, the negative effect of CPMDs on the growth and development of infants and children is independent of poverty, malnutrition and chronic social hardship \[[@CR6], [@CR7]\].

Limitations of this study include those inherent with using a cross-sectional design. However a randomly selected, community based sample resulted in a more representative sample of postpartum women in central Vietnam than a facility based survey. The temporal limitations of cross-sectional studies prohibited the direction of associations from being determined in a due to the chronic remitting and relapsing nature of depression. Potential correlates such as antenatal or previous episodes of depression could not be measured, as no antenatal mental health data was available through the CHCs. Response bias can also affect the results of studies relying on self-report data. Whilst the response rate was adequate, information on the characteristics of eligible women who did not participate was not available. Studies from HIC show that non-responders are often from lower socioeconomic or educational groups, and may have poorer physical or mental health \[[@CR40]\]. This could contribute to an underestimation of prevalence, and introduce bias in associations between social characteristics and depressive symptoms.

Conclusions {#Sec25}
===========

Poverty, food insecurity, low social capital, living in a context of fear, and experience of intimate partner violence were most strongly associated with postnatal depressive symptoms in central Vietnam. Since the commencement of the 2000--2015 Millennium Development Goals (MDGs) an emerging body of research has revealed the high prevalence of maternal mental disorders in LAMI countries, and their detrimental effect on the growth and cognitive development of children \[[@CR6], [@CR7]\]. There are also complex multi-directional relationships between CPMDs and poverty, gender inequality, violence and child health \[[@CR1], [@CR41]\]. Further research using designs that can determine the direction and strength of these relationships is recommended. More research into effective low-cost interventions for treating CMPDs as well as studies about how to nurture the growth and development of children with family members affected by CMPDs in LAMI countries is required.
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